Effects of phosphodiesterase inhibition on skeletal muscle vasculature.
The pathophysiology of the syndrome of congestive heart failure (CHF) includes 2 major components that closely interact. The first one is a reduction in ventricular performance, which is manifested initially during exercise and is later present at rest. The second one involves abnormalities of the peripheral circulation and organs, which become gradually more prominent and lead ultimately to symptoms. The exercise capacity of patients with chronic CHF is limited not only by an inadequate increase in cardiac output and an excessive increase in ventricular filling pressure, but also by a fixed vasodilatory response to exercise. Although the role of increased activity of the sympathetic and renin-angiotensin-aldosterone systems in the derangements of the peripheral circulation has been extensively investigated, the structural abnormalities of the arterial wall have received little emphasis in patients with CHF. Chronic reduction of the cardiac output may lead to endothelium-dependent reduction in arterial diameter and vasomotor response, which may in turn increase systemic vascular resistance and further reduce cardiac output. Therapeutic agents should be characterized by their acute and chronic effects not only on ventricular performance, but also on the peripheral circulation. More specifically, when one is concerned with the effect of a therapeutic intervention on exercise capacity, evaluation of its direct and indirect effects on the skeletal muscle vasculature is particularly important. Accordingly, the effects of phosphodiesterase inhibition on vascular smooth muscle tone and skeletal muscle vasculature are reviewed. In addition, the potential of phosphodiesterase inhibition to reverse structural abnormalities of the arterial wall is discussed.